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Overview

Global efforts to lessen our carbon footprint have prompted a transition to
renewable energy and the increased adoption of electric mobility. Because
rechargeable batteries are a ke. 

Are lithium-ion batteries a layered organic cathode?

A metal-free layered organic cathode material for lithium-ion batteries
intercalates Li + and stores more energy with a shorter charging time than
inorganic incumbents. Lithium-ion batteries (LIBs) are dominant energy
storage solutions for electrifying the transportation sector and are becoming
increasingly important for decarbonizing the grid. 

Are organic rechargeable batteries a viable alternative to current lithium-ion
batteries?

The use of this resource raises concerns about the limited supply of transition
metals along with the associated environmental footprint. Organic
rechargeable batteries, which are transition-metal-free, eco-friendly and cost-
effective, are promising alternatives to current lithium-ion batteries that could
alleviate these mounting concerns. 

Should lithium ion batteries be replaced with organic materials?

Replacing the scarce metal-based positive electrode materials currently used
in rechargeable lithium ion batteries with organic compounds helps address
environmental issues and might enhance gravimetric electrochemical
capacity. The challenge has been to find organic materials with both high
capacity and long-cycle life. 

Can organic compounds be used in lithium-sulfur batteries?

This work also specifically discusses several approaches for the current
application of organic compounds in batteries, including interfacial protective
layer of inorganic metal oxide cathode, anode (metal lithium or silicon) and
solid-state electrolyte, and host materials of sulfur cathode and redox media
in lithium-sulfur batteries. 
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Which electrode materials are used in lithium organic batteries (lobs)?

The most commonly used electrode materials in lithium organic batteries
(LOBs) are redox-active organic materials, which have the advantages of low
cost, environmental safety, and adjustable structures. 

Can organic materials serve as sustainable electrodes in lithium batteries?

Organic materials can serve as sustainable electrodes in lithium batteries. This
Review describes the desirable characteristics of organic electrodes and the
corresponding batteries and how we should evaluate them in terms of
performance, cost and sustainability.
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Organic lithium ion battery

  

Lithium-Ion Battery 

Compared to other high-quality rechargeable
battery technologies (nickel-cadmium, nickel-
metal-hydride, or lead-acid), Li-ion batteries have
a number of advantages. They have some of the
highest energy densities of any commercial
battery technology, as high as 330 watt-hours
per kilogram (Wh/kg), compared to roughly 75
Wh/kg for lead-acid batteries.

  

Metal-organic frameworks for lithium ion
batteries and supercapacitors

MOFs for lithium ion batteries A typical LIB is
based on two redox couples at the anode and
cathode [7]. During the charging process, lithium
ions move from the cathode (e.g. LiCoO 2) to
anode (e.g. graphite) through an lithium ion
conducting electrolyte (e.g 6

  

High-performance lithium-organic batteries
by achieving 16 lithium  

Organic materials have attracted intensive
research interest in lithium ion batteries (LIBs)
due to their advantages of structural diversity,
low cost and sustainability in nature.  

  

Next-generation batteries could go organic,
cobalt-free ...

In the switch to "greener" energy sources, the
demand for rechargeable lithium-ion batteries is
surging. However, their cathodes typically
contain cobalt -- a metal whose extraction has
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high environmental and ...

  

The Progress and Prospect of Tunable
Organic Molecules for Organic  

Compared to inorganic electrodes, organic
materials are regarded as promising electrodes
for lithium-ion batteries (LIBs) due to the
attractive advantages of light elements,
molecular-level structural design, fast
electron/ion transferring, favorable
environmental impacts, and flexible feature, etc.
Not only specific capacities but also working
potentials of organic ...

  

Multi-metal-Organic Frameworks and Their
Derived Materials for Li...

Abstract Lithium-ion and sodium-ion batteries
are widely regarded as green energy storage
power devices to support the development of
modern electronic and information technology
systems. Therefore, the design of advanced
cathode and anode materials with higher energy
and power densities is crucial to satisfy the
increasing demand for next-generation high ...

  

High-Performance organic lithium-ion
battery with plastic crystal  

In recent years, organic materials with redox
activity have attracted much attention when
they are used as cathodes for lithium-ion
batteries (LIBs) due to their advantages of easy
synthesis, diverse structure, low cost,
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environmentally friendly and adjustable  

  

A Layered Organic Cathode for High-
Energy, Fast-Charging  

Here, we describe a layered organic electrode
material whose high electrical conductivity, high
storage capacity, and complete insolubility
enable reversible intercalation of ...

  

Conjugated diketone-linked polyimide
cathode material for organic  

Ultrahigh-capacity organic anode with high-rate
capability and long cycle life for lithium-ion
batteries ACS Energy Lett., 2 ( 2017 ), pp. 2140 -
2148, 10.1021/acsenergylett.7b00622 View in
Scopus Google Scholar

  

P-type semiconducting covalent organic
frameworks for Li-ion battery  

Two-dimensional conjugated covalent organic
frameworks fused via p-type moieties have been
used as the anode materials of lithium-ion
batteries, exhibiting enhanced lithium-ion
storage capacity and a high energy density of
737 W h kg -1 at 100 mA g -1.  
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Emerging Lithiated Organic Cathode
Materials for Lithium-Ion Full Batteries

The biggest advantage of lithiated organic
cathode materials is that they can act as a Li
reservoir to couple with Li-free anodes for lithium-
ion full batteries. Abstract Organic electrode
materials have application potential in lithium
batteries owing to their high capacity, abundant
resources, and structural designability.

  

A Small Molecular Symmetric All-Organic
Lithium-Ion Battery

A small molecule,
2,3,7,8-tetraaminophenazine-1,4,6,9-tetraone
(TAPT), is reported for symmetric all-organic
lithium-ion batteries. The rich C=O, C=N and NH
2 groups enabled more than two plateaus, strong
and plentiful intermolecular interactions, possible
chelation with Li ions and hence insolubility, high
capacity and cyclability.

  

A reflection on lithium-ion battery cathode
chemistry

Lithium-ion batteries have become an integral
part of our daily life, powering the cellphones
and laptops that have revolutionized the modern
society 1,2,3.They are now on the verge of  

  

Polypeptide organic radical batteries ,
Nature

Organic radical batteries promise increased
environmental friendliness, independence from
strategic metals and faster charging rates
compared to lithium-ion batteries
3,4,9,10,11,12,13,14.However  
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Lithium-based batteries, history, current
status, challenges  

Typical organic solvents used in Li-ion battery
electrolytes are presented in Table 4. Table 3. A
selection of Li salts used in liquid organic-based
electrolytes. 299, 300 Li salt Mol. Wt. Salt anion T
melt ( C) T decomposition ( C) Ionic conduct. (m
S ) 93.9 BF 4 -  

  

High-performance lithium-organic batteries
by achieving 16 ...

Organic materials have attracted intensive
research interest in lithium ion batteries (LIBs)
due to their advantages of structural diversity,
low cost and sustainability in ...

  

Industrial-scale synthesis and application
of covalent organic  

Abstract Covalent organic frameworks (COFs)
have emerged as a promising strategy for
developing advanced energy storage materials
for lithium batteries. Currently commercialized
materials used in lithium batteries, such as
graphite and metal oxide-based electrodes, have
shortcomings that limit their performance and
reliability. For example, graphite ...

  

Hydrogen Bond Networks Stabilized High-
Capacity ...

Herein, hydrogen-bond chemistry in 2, 7-
diamino-4, 5, 9, 10-tetraone (PTO-NH 2) crystal
structure is applied to inhibit the dissolution of
small organic materials, which enables Li//PTO-
NH 2 battery with excellent cycling ...
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Structural engineering on indole derivative
for rechargeable organic  

In the present work, the indole derivative,
namely, 3,3?,3?-methane-triyl-tris-1H-indol (tris-
Ind), is synthesized and characterized as an
organic electrode material in rechargeable
lithium-ion batteries (RLIB). The structural
characterization of the synthesized molecule is
carried out using physicochemical techniques.
The ball milling method is used for the lithiation
process ...

  

Fundamentals and perspectives of lithium-
ion batteries

Li-ion batteries (LIBs) are a form of rechargeable
battery made up of an electrochemical cell
(ECC), in which the lithium ions move from the
anode through the electrolyte and towards the
cathode during discharge and then in reverse
direction during charging [8-10

  

Revisit of Polyaniline as a High-Capacity
Organic Cathode  

Polyaniline (PANI) has long been explored as a
promising organic cathode for Li-ion batteries.
However, its poor electrochemical utilization and
cycling instability cast doubt on its potential for
practical applications. In this work, we revisit the
electrochemical performance of PANI in
nonaqueous electrolytes, and reveal an
unprecedented reversible capacity of 197.2 ...

  

Improved gravimetric energy density and
cycle life in organic ...

Replacing metal electrodes in lithium-ion
batteries with organic materials reduces
environmental impact and might lead to high
gravimetric capacity. Here, organic ...
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A Layered Organic Cathode for High-
Energy, Fast-Charging  

Eliminating the use of critical metals in cathode
materials can accelerate global adoption of
rechargeable lithium-ion batteries. Organic
cathode materials, derived entirely from earth-
abundant elements, are in principle ideal
alternatives but have not yet challenged
inorganic cathodes due to poor conductivity, low
practical storage capacity, or poor cyclability.
Here, we ...

  

A Small Molecular Symmetric All-Organic
Lithium-Ion Battery

A small molecule,
2,3,7,8-tetraaminophenazine-1,4,6,9-tetraone
(TAPT), is reported for symmetric all-organic
lithium-ion batteries. The rich C=O, C=N and NH
2 groups ...

  

High-performance Li-organic battery based
on thiophene ...

Microporous organic polymer-based lithium ion
batteries with improved rate performance and
energy density J. Power Sources, 317 ( 2016 ),
pp. 49 - 56 View PDF View article View in Scopus
Google Scholar
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Lithium-ion battery 

A lithium-ion or Li-ion battery is a type of
rechargeable battery that uses the reversible
intercalation of Li + ions into electronically
conducting solids to store energy. In comparison
with other commercial rechargeable batteries, Li-
ion batteries are characterized by higher specific
energy, higher energy density, higher energy
efficiency, a longer cycle life, and a longer ...

  

Polymer-Based Organic Batteries , Chemical
Reviews ...

Surpassing the Organic Cathode Performance for
Lithium-Ion Batteries with Robust Fluorinated
Covalent Quinazoline Networks. ACS Energy
Letters 2021, 6 (1), 41-51.

  

Organic batteries for a greener
rechargeable world 

Organic rechargeable batteries, which are
transition-metal-free, eco-friendly and cost-
effective, are promising alternatives to current
lithium-ion batteries that 
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Next-generation batteries could go organic,
cobalt-free ...

Swapping out cobalt for an organic compound in
lithium-ion battery cathodes could help speed
the global conversion to electric vehicles. IM
Imagery/Shutterstock . In the switch to "greener"
energy sources, the ...

  

Direct regeneration of degraded lithium-ion
battery  

The recycling of spent lithium-ion batteries is an
effective approach to alleviating environmental
concerns and promoting we report the use of a
multifunctional organic lithium salt (3,4  

  

Designing Organic Material Electrodes for
Lithium-Ion Batteries  

This work also specifically discusses several
approaches for the current application of organic
compounds in batteries, including interfacial
protective layer of inorganic ...

  

Organic Cathode Materials for Lithium-Ion
Batteries: ...

Citing Literature. With the rapid development of
energy storage systems in power supplies and
electrical vehicles, the search for sustainable
cathode materials ...
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Covalent organic framework based lithium-
ion battery: ...

Since the commercialization of lithium-ion
batteries (LIBs) in 1991, their utility has shifted
from niche applications to being widely used in
portable electronics, electric vehicles and large-
scale energy storage. 1 As the demand for
storing renewable energy and electrifying the
transportation sector grows, significant research
and development efforts have been devoted ...
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